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Lixinkang 
Abstract 

The present invention relates to a medicament called Lixinkang for the treatment of 
myocarditis disease. The said medicament is a growth-stimulating peptide of the 
myocardial cells (GMGSP), which was isolated from the hearts of healthy infant 
mammals such as infant pigs, infant cattle and so on. And it is a polypeptide mixture 
with the molecular weight 5000-12000 Da, and its biological activity is stable. The 
said medicament can stimulate DNA synthesis and protein synthesis of primarily 
cultured myocardial cells, and promote cellular cleavage and proliferation, and protect 
myocardial cell membrane. In clinic, it can be applied to take orally or muscle 
injection, or intravenous injection with other medicaments and it has made a notable 
impact on the treatment of myocardial disease. 
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Claims 

1 . A medicament for the treatment of myocarditis — a growth-stimulating peptide of 
the myocardial cells (GMGSP) isolated from the hearts of healthy infant mammals, 
wherein the said GMGSP has the followed characteristics: 

(1) it is stable at pH 2-9; 

(2) its biological activity did not change when the said GMGSP was heated at 
95-100°C for 10 minutes or at 60-70°C for 30 minutes; 

(3) but its biological activity was lost when being placed in proteolytic enzymes at 
37°C for two hours; 

(4) a polymer was formed at 22°C-30°C in aqueous solution, but its biological 

activity did not have obvious change; 

(5) its biological activity did not change if the said GMGSP was lyophilized and 

sealed with 3%-8% mannitol and stored at room temperature for 1.5 years, or at 4°C 

for 2 years, or at -20°C for 3 years; 

(6) HPLC analysis indicated that the said GMGSP is composed of four components; 
the relative peaks and retention times of each component were respectively 10.4% 
(2.88 minutes), 6.4% (3.93 minutes), 36.3% (5.09 minutes) and 7.3% (7.41 minutes), 
and each component has biological activity; 

(7) the molecular weights of two bands displayed by SDS-PAGE analysis were 
respectively 8500 Da and 10800 Da, and the average molecular weight displayed by 
HPLC analysis was 9800 Da, average molecular weight was 10500 Da, and both 
components have biological activity. 

2. The medicament of claim 1 wherein the said GMGSP has two characteristic 
absorption peaks at 195±2nm and 255±2nm wavelength in the UV spectrum. 

3. The medicament of claim 1 wherein the said GMGSP is a polypeptide mixture 
with the molecular weight 5000-12000 Da, which can stimulate DNA synthesis and 
protein synthesis of primarily cultured myocardial cells, and promote cellular 
cleavage and proliferation, and protect myocardial cell membrane. 
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Description 

The present invention relates to a growth-stimulating peptide of the myocardial 
cells (GMGSP). In clinic, GMGSP of this invention can be applied for the treatment 
of myocarditis disease and the recovery treatment undergoing cardiosurgical 
operation. 

In recent years , the cells that can stimulate DNA synthesis and protein synthesis of 

myocardial cells, and promote cellular cleavage and proliferation are isolated from the 
hearts of spontaneously hypertensive rats or experimental hypertensive animals. But 
their biological activity is not high. 

The object of the present invention is to provide a growth-stimulating peptide of the 
myocardial cells (GMGSP), which was isolated form the hearts of healthy infant 
mammals. Compared with the recent GMGSP, GMGSP of the present invention has 
higher biological activity. In clinic, GMGSP of this invention can be applied for the 
treatment of myocarditis and the recovery treatment undergoing cardiosurgical 
operation. It can be applied to take orally or intravenous injection with other 
medicaments. 

According to the aspect of the present invention, there is provided a medicament 
called Lixinkang, which is a stable growth-stimulating peptide of the myocardial cells 
(GMGSP), wherein the medicament has the followed characteristics: 

(1) itis stable at pH 2-9; 

(2) its biological activity did not change when GMGSP was heated at 95-1 00°C for 

10 minutes or at 60-70°C for 30 minutes; 

(3) but its biological activity was lost when being placed in proteolytic enzymes at 
37°C for two hours; 

(4) a polymer was formed at 22°C-30°C in aqueous solution, but its biological 

activity did not have obvious change; 

(5) its biological activity did not change if GMGSP was lyophilized and sealed with 
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3%-8% mannitol and stored at room temperature for 1.5 years, or at 4°C for 2 years, 

or at -20°C for 3 years; 

(6) HPLC analysis indicated that the said GMGSP is composed of four components; 
and the relative peaks and retention times of each component were respectively 10.4% 
(2.88 minutes), 6.4% (3.93 minutes), 36.3% (5.09 minutes) and 7.3% (7.41 minutes), 
and each component has biological activity; 

(7) the molecular weights of two bands displayed by SDS-PAGE analysis were 
respectively 8500 Da and 10800 Da; and the average molecular weight displayed by 
HPLC analysis was 9800 Da, average molecular weight was 10500 Da, and both 
components have biological activity. 

The cardio myopeptidin of the present invention has two characteristic absorption 
peaks at 195±2nm and 255±2nm wavelength in the UV spectrum. 

Lixinkang of the present invention is a polypeptide mixture with the molecular 
weight 5000-12000 Da, which can stimulate DNA synthesis and protein synthesis of 
primarily cultured myocardial cells, and promote cellular cleavage and proliferation, 
and protect myocardial cell membrane. 

HPLC analysis indicated that the said GMGSP is composed of four components. 
Single component or two components or multiple components in combination are all 
available. 

FIG. 1 is an HPLC analysis of the present invention. 

It is indicated from the following experiment that GMGSP of the present invention 
has higher biological activity. The experiment comprises the steps of: asepsis 
separating the hearts of 12-16 pregnant SD rats, and isolating the myocardial cells by 
trypsin, then preparing 2-5X1 0 5 cells /ml in DME/F12 medium containing 10% calf 
bovine serum after being washed for 3 times by DMEM medium, then being placed in 
96-hole culture plate, each hole contains 0.15ml, then being incubated for 24 hours 
under the condition of 37 and 5% carbon dioxide. Then the medium was changed 
into serum-free medium DME/F12, and the experimental holes are added 
GMGSP ,each hole contains GMGSP 5-40p.g, and the control holes are only added 
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medium DME/F12, then are cultured for another 48 hours, and then each hole is 
added 5^ IMTT (1.5mg/ml, prepared by DME medium), then are cultured for another 
4-6 hours, and each hole is added dimethyl sulfoxide lOOjal and the reaction was 
stopped. And OD value was detected under the enzyme-labelling meter with the 
length of 570nm. When ratio of the experimental hole/ the control hole is more than 
1.7, it has activity. The measured results are as follows: 

Effect of GMGSP on mitochondrial dehydrogenase activity in cultured myocytes 

N OD Multiples The value of 

P 

The control group 8 0.108±0.01 

The experimental group (p,g) 

5 4 0.143±0.02 1.3 >0.05 

10 4 0.233±0.03 2.2 <0.01 

20 4 0.243±0.02 2.3 O.01 
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TYPE: AREA PERCENT RUN NUMBER: 1 INDEX: 1 
WAVELENTH: 254nm 
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The pharmacological effect is carried out by the following technique: 
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SD rats (male or female) were selected and were injected at a dose of 2mg/kg body 
weight with isoproterenol. Then the rats were treated by GMGSP after 24 hours, each 
rat was administered GMGSP 4mg, one time per day lasting for 3 days. GMGSP was 
replaced by normal saline in control group, and the SD rats were killed after 3 days. 
Then performed the pathological section of the heart and observed the differences of 
lesions between the treat group and the control group. 
Results: 

The pathological change of the control group mainly manifests myocardium 
showed degeneration (mainly the blister changes of myocardium). Serious necrosis is 
observed around the arteriolar, and the cross striation of myocardium is shallowed. 
There has a fracture phenomenon among the myocardial cells. The extent of 
lymphocytic infiltration is obvious. But the GMGSP group, the extent of myocardium 
showed degeneration and necrosis is lighter compared with the control group, and the 
number of myocardial necrosis is few, and the extent of lymphocytic infiltration is 
light, and the myocardial structure of cardiomyopathy is clear. 

The medicament of this invention can be used singly, and also can be used in 
combination with the Chinese and western simple prescription or combine compound 
which can promote myocardial metabolism and repair myocardial injury and improve 
myocardial blood circulation. 
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